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[57] | ABSTRACI‘

A heating system for the service cabin of a machine

operated by an internal combustion engine includes a
high-pressure supply pump for feeding oil from the
engine oil sump through an oil conduit and returning it
thereto, a pressure-reducing element in the conduit for

' ~ elevating the temperature of the oil, a line by-passing

the element and having a flow control valve therein, a
heat exchanger connected into the conduit downstream
of the element, the pump being located within the inter-
nal combustion engine together with its high pressure
line to thereby confine any high pressure leaks from
such line to the interior of the engine and its oil sump.

- 5 Claims, 3__ Drawing Figures
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' SYSTEM FOR HEATING THE SERVICE CABIN OF
A MACHINE OPERATED BY AN INTERNAL
~ CUMBUSTION ENGINE -

BACKGROUND OF THE INVENTION

This invention relates generally to a system for heat-
ing the service cabin of a machine operated by an inter-

nal combustion engine, wherein heated oil is fed by a

Thigh-pressure supply pump from the engine oil sump
through an oil conduit and returned to the oil sump, a

pressure-reducing element in the:conduit for elevating |

the temperature of the oil flowing therethrough, a line
by-passing the element and having a flow control valve

‘therein, a heat exchanger in the conduit downstream of

the element and located 1n the servrce cabm for heatlng
the area thereof. ST
In a known arrangement of this general type both the

high-pressure supply pump and the pressure-reducing

element are located out31de the internal combustion
enginc and are connected via ‘external lines with the
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exchanger, which are connected directly to such hous-

_ing, are located outside the internal combustion engine.

10

In accordance with another embodiment of the in-
vention, the pressure-reducing element and the flow
control valve in the line by-passing same may be dis-

_posed in a housing within the internal combustion en-

gine against the wall casing thereof, the high-pressure
supply pump being directly mounted on the housing so
that the high-pressure line on the pressure side thereof
can be dispensed with altogether. The line by-passing
the heat exchanger, together with its flow control valve
may likewise be contained within the housing mounted

~ in sealing engagement Wlth the interior of the wall cas-

- ing.
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interior of the engine. “These external lines, carrying
heating medlum under hlgh -pressure, are partlcularly |

- susceptible to rupture and leakage, and because of their
external course, present a safety hazard and posslble
damage to. the surroundlngs outsuie the englne |

SUMMARY OF THE INVENTION

' It 1S therefere an object of the present 1nvent10n te
prowde a heatlng system of the aforedeserlbed type

25-
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‘with the .oil charge of the internal combustion engine
serving as a heating medium and operating with a high-

pressure supply pump and a pressure- reducmg element
with :a view. to enhancing the safety of eperatlon and
reducmg the danger of accidents.

Inaccordance with the invention, the heatlng system
of the general type aforedescribed has its high-pressure
line, which extends from the high-pressure supply pump

to the pressure- reduemg element, disposed within the

frame or wall casing of the internal combustion englne

35

so that possible oil leakages, which normally occur in

this area, cannot cause the oil to escape outwardiy and,

moreover, cannot expose the internal combustion en- .

glne to danger due to an uncontrolled loss of oil. Thus,
in the event of damage, only the heating effect of the
system is lost, and the arrangement being within the
engine casing precludes any harmful effects by rupture
of the high-pressure line carrying lubricant at a pressure

of about 150 bar. And, the line by-passing the pressure-

reducing element and containing a flow control valve

‘may, together with-the pressure-reducing :element, be

contained within a housing to thereby reduce the num-
 ber of pipe runs. And, by meuntmg such housing in

Actuating elements may be provided for both control

valves, and each may comprise a tractive electromagnet

mounted in sealing engagement against the outside of
the housing, control lines thereof extending into the
housing and being operatively connected with the flow
control valves. Thus, the sensitive actuating elements
are pretected from the oil mist and from the hlgh tem-
peratures wrthm the internal combustion engine.

-BRIEF DESCRIPTION OF THE DRAWINGS

" FIGS. 1, 2 and 3 are dlagramatle sketches of various
heating system arrangements according to the mven-

tion, each including a pressure«-reducmg element and a
flow centrol valve located in a by-pass line, and the

remaining -system ‘components- optionally connected
therewith, shown relative to the wall of an internal

cembustlen engme not otherwise shown.

BRIEF DESCRIPTION OF THE INVENTION

. -Turnrng now to the drawings wherein like reference
characters - refer to like and corresponding. parts
throughout the several views, -the heating system ac-

.cording to FIG. 1 includes a high-pressure supply pump

1.which suctions lubricant from an oil sump 2 of an
internal. combustion englne which is represented by a

portion of its wall casing 3. Thus, when viewing FIG. 1,

as well as FIGS. 2 and 3 to be described in more detail '
hereinafter, the space to the left of wall 3 represents the

‘interior of the internal combustion engine and the space

to the right of wall 3 represents the exterior of the inter-

nal combustion engine. The pump suctions heated oil
‘which serves as a heating medium and delivers it

thmugh a main oil conduit which includes an oil suction

~ line 4 and line 5 at the pressure side of the pump through
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sealing engagement with the wall casmg of the internal

combustion engine, the number of pipe lead- throughs in
the housing wall can be reduced or can be dISpensed
with altogether.

‘The heating systern accnrdlng to the invention like-

- wise provides for another line which by-passes the heat
exchanger and includes a flow control valve, and an oil
filter in the return line leading from the heat exchanger

back to’ the sump. The housing mounted on the wall

- casing may contain the oil filter as well as the other

65

by-pass line and its flow control valve, the housrng |

" being mounted on an exterior surface of the wall casing.

" Thus, only the low pressure lines to and from the heat -

which the oil flows at a high pressure The heating
medium flows through a pressure-reducing element 6
which reduces the pressure and consequently increases

‘the temperature of the heating medium flowing there-

through. A by-pass line 7 for element 6, which may be
in the form of a pressure valve, contains a flow control
valve 8. Element 6 and valve 8:are contained within a
housing 9 mounted on an exterior surface of wall 3.

“Downstream of the pressure-reducing element there is

connected a flow line 10 to a heat exchanger 11, from

‘which a line 12 returns through a plugged opening 13 in

wall 3 of the internal combustion engine to oil sump 2.
An actuating element 14 is operatively connected
with flow control valve 8, and is mounted on housing 9.
This element 14 may be in the form of a tractive electro-
magnet, or may be a pneumatic or a hydraulic control
element. And, a by-pass line 15 extends between lines 10
and 12 for by-passing the heat exchanger. A flow con-

- trol valve 16 at the junction between lines 10 and 15
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operatively controls the flow of heating medium
through the oil/air heat exchanger 11.

~ Thus, with high-pressure line § being located within
the internal combustion engine, and since this line is
most susceptible to rupture or leakages through its
joints because of the high-pressure medium flowing
therethrough, oil will be confined within the engine and
its o1l sump thereby avoiding any injury or damage
outside the engine by escaping oil issuing at about 150
bar from the high pressure line. And, with housing 9 in
sealing engagement with the wall of the internal com-
bustion engine, the number of pipe lead-throughs in the
‘housing wall can be reduced or can be dispensed within
altogether. Moreover, actuating element 14 on the wall
of housing is protected against engine oil mist and ele-
vated temperatures within the internal combustion en-
gine. |

FIG. 2 illustrates the same basic heating arrangement
as that in FIG. 1, so that like elements will be identified
by like reference numerals. However, housing 9 is ex-
panded to include a housing component 18 which con-
tains a by-pass line 15 and its flow control valve 16.
Housing 9 1s further expanded to include yet another
housing component 19 containing a lubricating oil filter
21 in return line 12 leading from the heat exchanger. An
‘actuating element 22 is mounted on housing component

10
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oil mist and from temperatures from within the internal
combustion engine. |

Obviously, many modifications and variations of the
present invention are made possible in the light of the
above teachings. It is therefore to be understood within
the scope of the appended claims the invention may be
practiced otherwise than as specifically described.

What 1s claimed 1s:

1. A system for heating the service cabin of'a machine
operated by an internal combustion engine, wherein
heated oil is fed by a high-pressure supply pump from
the engine oil sump through an oil conduit and returned

. to the o1l sump, a pressure-reducing element in said
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18 and 1s operatively connected with flow control valve -

16, this actuating element being similar to element 14 so
that it may comprise a tractive electromagnet or some
other type of adjusting device. Oil filter 19 1s of the
standard type and is shown without details such as an
over pressure-controlled by-pass line or the like. Thus,
the only lines disposed outwardly of the engine are low
pressure lines 10 and 12 which are less likely to rupture
or leak as compared to high-pressure line 3.
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In FIG. 3, housing 9 for pressure-reducing element 6

and its flow control valve 8 is disposed within the inter-
nal combustion engine and is mounted in sealing en-
gagement with an inner surface of wall 3. The housing
- likewise includes a portion of return line 12 from the
heat exchanger, and as well as by-pass line 15 and its
flow control valve 16. The high-pressure supply pump
1 is flange-mounted directly on housing 9, and lines 10
" and 12 extend through plug seals: 17 and 13 of the hous-
ing 9 so as to completely seal off the interior of the
internal combustion engine from actuating elements 14
and 22 and from the heat exchanger as well as from low
pressure lines 10 and 12. Thus, only the flow and return
lines, which are subjected to low pressure, and the tem-
perature-sensitive control elements 14 and 22 are dis-

posed outwardly of the engine, while all other parts of

the heating system are arranged as a compact unit
within the internal combustion engine in such a manner
that high-pressure line 5 is incorporated into housing ¢
and into the housing of pump 1, thereby dispensing with
the high-pressure line altogether. And, the sensitive
actuating elements 14 and 22 are protected from engine
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conduit for elevating the temperature of the oil flowing
therethrough, a first line by-passing said element and

‘having a flow control valve therein, a heat exchanger

series-connected into said conduit downstream of said
element and located in the service cabin for heating the
area thereof, a return line extending from said heat
exchanger, the 1mprovement wherein said pump is lo-
cated inside the wall casing of said engine, a housing
containing said element and said control valve, said
housing being sealingly mounted on said wall casing

“and 1n communication with the inside thereof, a high-

pressure section of said conduit extending from the
pressure side of said pump to said element being dis-
posed inside said wall casing, and a low-pressure section
of said conduit extending from said element to said heat
exchanger being disposed outwardly of said wall casing,
whereby any loss of oil through said hlgh pressure sec-
tion will be confined within said englne to thereby
avoid any injury or damage outside the engine by escap-
ing oil issuing at high pressure from said high- pressure
section, and to thereby avoid exposure of the engme to
danger due to an uncontrolled loss of o1l.

2. The system according to claim ‘1, wherein' said
housing is mounted on an exterior surface of said wall |
casing, a second line in said oil conduit by-passing satd
heat exchanger, a flow control valve in said second line
and an oil filter in said return line, said housing likewise
containing said o1l filter, said second line and said flow
control valve therein. | a S x

3. The system according to claim 1 or 2, wherein a

- portion of said return line extends outwardly of said

wall casing from said housing. |
4. The system according to claim 1 wherein said

“housing is mounted on an interior surface of said wall

casing, said high-pressure supply pump being mounted
on said housing.

S. The system according to claim 1, 2 or 4, whereln a
second line in said oil conduit by-passesl said heat ex-
changer and includes a flow control valve, actuating
elements operatively connected with said flow control
valves, said actuating elements being disposed out-

wardly of said wall casing and being sealed off from the

interior of said engine, control lines respectively extend-
ing from connectlng points of said actuating elements

“outside said engine to said flow control valves inside

sald engine.
* ® ¥ | % *
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